Association of circulating fractalkine (CX3CL1) and CX3CR1(+)CD4(+) T cells with common carotid artery intima-media thickness in patients with chronic kidney disease.
Fractalkine (CX3CL1), a chemokine, and its receptor CX3CR1 (expressed on T lymphocytes), have been shown to be abnormal in atherosclerosis. We investigated whether CX3CL1 levels and CX3CR1 expression were altered in patients with chronic kidney disease (CKD) and their association with common carotid artery intima-media thickness (CCA-IMT). CX3CR1 expression on CD4(+) T cells was analyzed by flow cytometry in 62 healthy controls (HC) and 128 Stage III-V CKD subjects. Fractalkine and highly sensitive C-reactive protein (hsCRP) were analyzed by ELISA. CCA-IMT was measured by ultrasound. Compared to HC, CKD patients exhibited a 2.5-fold increase in the CD4(+)CX3CR1(+) T cell population (14.8±0.6 vs 5.9±0.34%, p < 0.0001). The expression of CX3CR1 was largely restricted to those CD4(+) cells that lacked CD28 co-stimulatory molecule. Fractalkine (pg/mL) and hsCRP (µg/mL) levels were increased in CKD subjects (510.6±61.6 vs. 239.7±9.67, p =0.003, and 93.8± 5.3 vs. 48.4±6.8, p < 0.0001), as was the CCA-IMT (0.71±0.01 vs. 0.56±0.01 mm, p < 0.0001). There was a significant relationship between CD4(+)CX3CR1(+) T cells and fractalkine levels (r = 0.2, p =0.01). CCA-IMT correlated positively with CX3CR1(+) T cells (r =0.34, p < 0.0001), CD4(+) CX3CR1(+) T cells (r =0.39, p < 0.0001), CD4(+)CD28(null)CX3CR1(+) T cells (r =0.23, p =0.02), fractalkine (r =0.3, p =0.001), age (r =0.33, p < 0.0001) and diabetes (p =0.01). On multiple regression, only CD4(+)CX3CR1(+) T cells and the presence of diabetes continued to show an association with IMT (p < 0.0001 and 0.0029 respectively). CKD subjects showed an increase in CD4(+)CX3CR1(+) T cell population, plasma fractalkine and IMT; the association of CD4(+)CX3CR1(+) T cells and plasma fractalkine with CCA-IMT indicates that the fractalkine-CX3CR1 pathway may be important in the development and/or progression of atherosclerosis in CKD.